CLAIMS 



l/we claim: 



An apparatus for detecting characteristics of a microelectronic substrate 
having a first surface with first topographical features and a second surface facing 
opposite from the first surface and having second topographical features, the 
apparatus comprising: 

a support member configured to carry the microelectronic substrate with a 
first portion of the first surface exposed and a second portion of the 
second surface exposed; and 
a topographical feature detector positioned proximate to the support 
member and aligned with the first portion of the first surface of the 
microelectronic substrate, the topographical feature detector 
including a non-capacitive detection device configured to detect 
roughness characteristics of the first surface when the 
microelectronic substrate is carried by the support member. 

The apparatus of claim 1 wherein the topographical feature detector is 
configured to: 

determine distances from a reference plane to a plurality of the first 

topographical features; 
select from the determined distances a minimum distance value; 
select from the determined distances a maximum distance value; and 
subtract the minimum distance value from the maximum distance value. 

The apparatus of claim 1 wherein the second topographical features 
include conductive structures protruding from the second surface, and wherein 
the topographical feature detector is a first topographical feature detector, and 
wherein the apparatus further comprises a second topographical feature detector 
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positioned proximate to the support member and configured to detect a 
characteristic of the second topographical features when the microelectronic 
substrate is supported by the support member. 

The apparatus of claim 1 wherein at least one of the topographical feature 
detector and the support member is movable relative to the other while the 
microelectronic substrate is carried by the support member. 

The apparatus of claim 1 wherein the topographical feature detector 
includes of a first system configured to detect roughness features of 
microelectronic substrates having a first range of thicknesses, the first system 
being interchangeable with a second system configured to detect roughness 
features of microelectronic substrates having a second range of thicknesses, with 
a maximum thickness of the second range being greater than a maximum 
thickness of the first range. 

The apparatus of claim 1 wherein the second topographical feature 
includes a solder bump, and wherein the apparatus further comprises a raised 
feature detector positioned proximate to the support member and configured to 
detect a characteristic of the solder bump. 

The apparatus of claim 1 wherein the second topographical feature 
includes a gold bump, and wherein the apparatus further comprises a feature 
detector positioned proximate to the support member and configured to detect a 
characteristic of the gold bump. 

The apparatus of claim 1 , further comprising: 

a first camera positioned proximate to the support member and configured 
to detect at least one of a position, a surface defect and a bridge of 
at least one of the second topographical features of the 
microelectronic substrate when the microelectronic substrate is 
supported by the support member; and 
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a second camera positioned proximate to the support member and 
configured to detect a height of at least one of the second 
topographical features of the microelectronic substrate when the 
microelectronic substrate is supported by the support member. 

The apparatus of claim 1 wherein the support member has a contact 
surface with a plurality of apertures, the apertures being coupleable to a vacuum 
source to draw the microelectronic substrate into contact with the support 
member. 

The apparatus of claim 1 wherein the support member has a generally ring- 
shaped contact surface, and wherein the first portion of the first surface of the 
microelectronic substrate is disposed annularly inwardly from the contact surface 
when the support member carries the microelectronic substrate. 

The apparatus of claim 1 wherein the topographical feature detector 
includes a probe having a contact portion configured to contact the 
microelectronic substrate, the topographical feature detector being configured to 
detect a roughness of the microelectronic substrate based on measurements at a 
plurality of locations on the microelectronic substrate. 

The apparatus of claim 1 wherein the topographical feature detector 
includes a radiation receiver positioned to receive radiation reflected from the 
microelectronic substrate, the topographical feature detector being configured to 
detect a roughness of the microelectronic substrate based on measurements at a 
plurality of locations on the microelectronic substrate. 

The apparatus of claim 1 wherein the topography detector includes a laser 
beam emitter positioned to direct radiation toward the microelectronic substrate, 
the topography detector further including a laser beam receiver positioned to 
receive radiation reflected from the microelectronic substrate, the topography 
detector being configured to detect a roughness of the microelectronic substrate 
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based on measurements at a plurality of locations on the microelectronic 
substrate. 

An apparatusuor detecting characteristics of a microelectronic substrate 
having a first surfa&e with first topographical features that do not include 
conductive connection\structures, and a second surface facing opposite from the 
first surface and having\second topographical features, the second topographical 
features including conductive structures protruding from the second surface, the 
apparatus comprising: 

a support member configured to carry the microelectronic substrate with a 
first portion of the first surface exposed and a second portion of the 
second surface exposed; and 
a topographical feature betector positioned proximate to the support 
member and ali 

microelectroQicf siibsjrate, the topographical feature detector 
including at leasTofre of a contact probe and a radiation receiver 
positioned to detect characteristics of the first topographical features 
while the microelectronic substrate is carried by the support member 
without contacting the conductive structures protruding from the 
second portion of the second surface. 

The apparatus of claim 14 where\n the topographical feature detector is 
configured to: 

determine distances from a reference plane to a plurality of roughness 

features; \ 
select from the determined distances a minimum distance value; 
select from the determined distances a maximum distance value; and 
subtract the minimum distance value from the maximum distance value. 

The apparatus of claim 14 wherein the topographical feature detector is a 
first topographical feature detector, and wherein the apparatus further comprises 
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a second topographical feature detector positioned proximate to the support 
member and configured to\ detect a characteristic of the second topographical 

features when the microelectronic substrate is supported by the support member. 

v 

An apparatus for detecting characteristics of a microelectronic substrate 

having a first surface with first topographical features that do not include 

\ 

conductive connection structures, and a second surface facing opposite from the 
first surface and having secondUopographical features, the second topographical 
features including conductive structures protruding from the second surface, the 
apparatus comprising: 

a support member configurid ib carry the microelectronic substrate with a 

first portion of the firj^ surface exposed and a second portion of the 

second surface ^ 

a first topographical feature detector positioned proximate to the support 
member and aligned with the first portion of the first surface of the 
microelectronic substrate when the microelectronic substrate is 
carried by the support member to detect characteristics of the first 
topographical features, the first topographical feature detector 
including at least one of a contact probe positioned to contact the 
first surface and a radiation receiver positioned to receive radiation 
reflected from the first surface; and 

a second topographical feature petector positioned proximate to the 
support member and aligned! with the second portion of the second 
surface of the microelectronic substrate when the microelectronic 



substrate is carried by the support member to detect characteristics 
of the conductive structures protruding from the second surface. 

The apparatus of claim 17 wherein the first topographical feature detector 
is configured to: 

determine distances from a reference plane to a plurality of the first 
topographical features; 
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select from the determined distances a minimum distance value; 
select from the determined distances a maximum distance value; and 
subtract the minimum distance value from the maximum distance value to 
determine a thickness variation for the microelectronic substrate. 

[ci9] The apparatus of claim 17 Wherein the first topographical feature detector 

includes a first system configured to detect roughness features of microelectronic 
substrates having a first range of\ thicknesses, interchangeable with a second 
system configured to detect roughipess features of microelectronic substrates 
having a second range of thicknessesdifferent than the first range of thicknesses. 



n 

i 17 Ahejeii 



[c20] The apparatus of claim 17 whejbin the second topographical feature 

detector includes: . \ J 

a first camera positioned proximate to the support member and configured 
to detect at least one of a position, a surface defect and a bridge of 
at least one of the second topographical features of the 
microelectronic substrate When the microelectronic substrate is 
supported by the support member; and 
a second camera positioned proximate to the support member and 
□ configured to detect a height of at least one of the second 

topographical features of the I microelectronic substrate when the 
microelectronic substrate is supported by the support member. 

[c2i] The apparatus of claim 17 wherein the support member has a contact 

surface with a plurality of apertures, the apertures being coupleable to a vacuum 
source to draw the microelectronic substrate into contact with the support 
member. 

[c22] The apparatus of claim 17 wherein the support member has a generally 

ring-shaped contact surface, and wherein the first portion of the first surface is 
disposed annularly inwardly from the contact surface when the support member 
carries the microelectronic substrate. 
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[c23] The apparatus of claim 17 wherein the first topographical feature detector 

includes a probe having a contact portion configured to contact the 
microelectronic substrate, the fir|st topographical feature detector being configured 
to detect a roughness of the microelectronic substrate based on measurements at 
a plurality of locations on the microelectronic substrate. 



[c24] 
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The apparatus of claim 17|wherein the first topographical feature detector 
includes a radiation emitter bositioned to direct radiation toward the 
microelectronic substrate, the first topographical feature detector further including 
a radiation receiver positioned V to receive radiation reflected from the 
microelectronic substrate, the first topographical feature detector being configured 
to detect a roughness of the microelectronic substrate based on measurements at 
a plurality of locations on the mfcroelsCw^ substrate. 

An apparatus for detecting characteristics of a microelectronic substrate 
having a first surface with roughness features and a second surface facing 
opposite from the first surface and paving raised conductive features, the 
apparatus comprising: 

a support member having a contabt surface configured to contact the first 
surface of the microelectronic substrate, the support member being 
shaped to leave a first portfpn of the first surface exposed and a 
second portion of the second surface exposed when the 
microelectronic substrate contacts the support member; 
a roughness detector that includes a probe having a contact portion 
configured to contact the microelectronic substrate, the roughness 
detector being configured ip detect a roughness of the 
microelectronic substrate based\\on measurements at a plurality of 
locations on the first surface of the microelectronic substrate; and 



an actuator coupled to at least one o 
support member to move at least 



the roughness detector and the 
ine of the roughness detector and 
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the support member relative to the other while the support member 
supports the microelectronic substrate. 

[c26] The apparatus of claim\25 wherein the contact surface has apertures 

coupleable to a vacuum source to draw the microelectronic substrate toward the 
support member. 

[c27] The apparatus of claim 25 wherein the roughness detector is configured to: 

determine distances from a reference plane to a plurality of the roughness 

features on the first surface of the microelectronic substrate; 
select from the determined distances a minimum distance value; 
select from the determined distajj^e? a maximum distance value; and 
£3 subtract the minimum distance \$al\je fjom the maximum distance value. 

n 

|j [c28] The apparatus of claim 25 wherein\the roughness detector includes a first 

f n system configured to detect roughness matures of microelectronic substrates 

C having a first range of thicknesses, interchangeable with a second system 

configured to detect roughness features of\microelectronic substrates having a 
second range of thicknesses different than th6 first range of thicknesses. 



u 



K 1 



O [c29] The apparatus of claim 25 wherein the raised conductive features include 

solder bumps and/or gold bumps, and wherein the apparatus further comprises a 
raised feature detector positioned proximate\ to the support member and 
configured to detect a characteristic of the solder pumps and/or gold bumps. 

[c30] The apparatus of claim 25, further comprising: 

a first camera positioned proximate to the support member and configured 
to detect at least one of a position, a surface defect and a bridge of 
at least one of the raised conductive features of the microelectronic 
substrate when the microelectronic supstrate is supported by the 
support member; and 
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a second camera positioned proximate to the support member and 
configured to detect a height of at least one of the raised conductive 
features of the microelectronic substrate when the microelectronic 
substrate is supported by the support member. 

The apparatus of claim 25 Wherein the support member has a generally 
ring-shaped contact surface, and wherein the first portion of the first surface is 
disposed annularly inwardly from the contact surface when the support member 
carries the microelectronic substrate. 



p 
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[c32] An apparatus for detecting characteristics of a microelectronic substrate 

having a first surface with roughness! features and a second surface facing 
opposite from the first surfac^ andj/iaving raised conductive features, the 
apparatus comprising: 

a support member having a contact surface configured to contact the first 
surface of the microelectronic substrate, the support member being 
shaped to leave a first portion of the first surface and a second 
portion of the second surface exposed when the microelectronic 
substrate contacts the supportVnember; 
a roughness detector that includes! a radiation receiver positioned to 
receive radiation reflected Worn the first surface of the 
microelectronic substrate, the roughness detector being configured 
to detect a roughness of the microelectronic substrate based on 
measurements at a plurality of locations on the first surface of the 
microelectronic substrate; and 
an actuator coupled to at least one of the roughness detector and the 
support member to move at least one of the roughness detector and 
the support member relative to the drther while the support member 
supports the microelectronic substra e. 
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[c34] 



[c35] 



[c36] 



[c37] 



The apparatus of claim 32 wherein the contact surface has apertures 
coupleable to a vacuum source to draw the microelectronic substrate into contact 
with the support member. 

The apparatus of claim\32 wherein the roughness detector includes a 
radiation emitter is configured to emit laser radiation and a radiation receiver 
configured to receive laser radiation. 

The apparatus of claim 32 ^herein the roughness detector is configured to: 
determine distances from a reference plane to a plurality of the roughness 

features on the first surface of the microelectronic substrate; 
select from the determined disW^es a minimum distance value; 
select from the determined dis$pn£&s a maximum distance value; and 
subtract the minimum dfetancfe \)ialwe from the maximum distance value. 



The apparatus of claim 32, further comprising: 

a first camera positioned proximate to the support member and configured 
to detect at least one of a position, a surface defect and a bridge of 
at least one of the raised conductive features of the microelectronic 
substrate when the microelectronic substrate is supported by the 
support member; and 

a second camera positioned proximate to the support member and 
configured to detect a height of at least one of the raised conductive 
features of the microelectronic substrate when the microelectronic 
substrate is supported by the support member. 

The apparatus of claim 32 wherein the support member has a generally 
ring-shaped contact surface, and wherein the first portion of the first surface is 
disposed annularly inwardly from the contact surface when the support member 
carries the microelectronic substrate. 
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An apparatus for detecting characteristics of a microelectronic substrate 
having a first surface with roughness features and a second surface facing 
opposite from the first surface and having raised conductive features, the 
apparatus comprising: \ 

a generally ring-shaped support member; 

a contact surface on the support member, the contact surface being 
configured to contact the first surface of the microelectronic 
substrate with a first portion of the first surface exposed and a 
second portion of the second surface exposed; 

a roughness detector positioned proximate to the support member; 

the roughness detector beingjand aligned with the first portion of the first 
surface of the microelpbtroftic substrate when the microelectronic 
substrate is carrT©d^byjthg^pport member; 

the roughness detector including^ at least one of a contact probe configured 
to contact the first surface, and a remote detector configured to 
receive radiation reflected from the first surface; 

wherein at least one of the roughness detector and the support member is 
movable relative to the othen while the microelectronic substrate is 
carried by the support member, and wherein the apparatus further 
comprises; \ 

a first feature detector positioned proximate to the second surface of the 
microelectronic substrate to ditect at least one of a diameter, 
position, and surface characteristic of the raised conductive features 
when the microelectronic substrate is carried by the support 
member; and \ 

a second feature detector positioned proximate to the second surface of 
the microelectronic substrate to detect a height of the raised 
conductive features relative to the second surface when the 
microelectronic substrate is carried bi the support member. 
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The apparatus of qlaim 38 wherein the raised conductive features include 
solder bumps and/or gold bumps, and wherein the first and second feature 
detectors are configured to \jetect characteristics of the solder bumps and/or gold 
bumps. 

An apparatus for detecting characteristics of a microelectronic substrate 
having a first surface with first topographical features that include roughness 
elements, and a second surface facing opposite from the first surface and having 
second topographical features! that include raised conductive structures, the 
apparatus comprising: 

^rry the microelectronic substrate with a first 
face exposed and a second portion of the 



support means configured 
portion of the firs 
second surfacVe. 

first topography detection 



eans positioned proximate to the support 
member and aligned Wh the first portion of the first surface of the 
microelectronic substrate to detect at least one or a roughness and 
a thickness variation of the first surface when the microelectronic 
substrate is carried byl the support member, the first topography 
detection means including at least one of a contact probe positioned 
to contact the first surface and a radiation receiver positioned to 
receive radiation reflectedlfrom the first surface; and 
second topography detection means positioned proximate to the support 
member and aligned with the second portion of the second surface 
to detect a characteristic of\the raised conductive structures when 
the microelectronic substratelis carried by the support means. 

The apparatus of claim 40, further comprising actuator means operatively 
coupled to at least one of the first topography detection means and the support 
means to move at least one of the first topography detection means and the 
support means relative to the other while the microelectronic substrate is carried 
by the support means. 
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The apparatus of claVn 40 wherein the first topography detection means is 
configured to: \ 

determine distances fnpm a reference plane to a plurality of roughness 

features of the microelectronic substrate; 
select from the determined distances a minimum distance value; 
select from the determined distances a maximum distance value; and 
subtract the minimum distance value from the maximum distance value. 

The apparatus of claim 40|/\/herein the first topography detection means 
includes a first system configured to detect roughness features of microelectronic 
substrates having a first range of thicknesses, interchangeable with a second 
system configured to detect raugJartegs features of microelectronic substrates 
having a second range of thicknesses different than the first range of thicknesses. 

The apparatus of claim 40 wherefp the second topography detection means 
includes: 

a first camera positioned proximate\to the support means and configured to 
detect at least one of a position, a surface defect and a bridge of at 
least one of the second topographical features of the microelectronic 
substrate when the microelectronic substrate is supported by the 
support means; and \ 

a second camera positioned proximate to the support means and 
configured to detect a height W at least one of the second 
topographical features of the microelectronic substrate when the 
microelectronic substrate is supported by the support means. 

The apparatus of claim 38 wherein the \ support means has a contact 
surface with a plurality of apertures, the apertures being coupleable to a vacuum 
source to draw the microelectronic substrate ipto contact with the support 
member. 
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The apparatus of claim 38 wherein the support means has a generally ring- 
shaped contact surface, and wherein the first portion of the first surface is 
disposed annularly inwardly! from the contact surface when the support member 
carries the microelectronic substrate. 

The apparatus of claim 38 wherein the first topography detection means 
includes a probe having a contact portion configured to contact the first surface of 
the microelectronic substrate! the first topography detection means being 
configured to detect a roughness of the first surface based on measurements at a 
plurality of locations on the first surface. 

The apparatus of claim 3j&wherein the first topography detection means 
includes a radiation receiver positioned to receive radiation reflected from the first 
surface, the first topography detection means being configured to detect a 
roughness of the first surface based\on measurements at a plurality of locations 
on the first surface. 

A method for processing a microelectronic substrate, comprising: 
forming first topographical features on or in a first surface of the 

microelectronic substrate, the first topographical features including 

roughness features but not including electrical connection structures 

offset from the first surface; \ 
forming second topographical features on or in a second surface of the 

microelectronic substrate facing\opposite from the first surface, the 

second topographical features! including conductive structures 

protruding from the second surface; 
supporting the microelectronic substrate! while a first portion of the first 

surface is exposed and a second portion of the second surface is 

exposed; and 

detecting a characteristic of the first topographical features by positioning a 
topographical detection device at least proximate to the first portion 
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of the first surfac4 and activating the topographical detection device 
while the first portion of the first surface is exposed and while the 
second portion of the second surface is exposed with the conductive 
structures protrudinafrom the second surface. 

The method of claim 49 wherein detecting a characteristic of the first 
topographical features includes detecting a roughness of the first portion of the 
first surface by positioning a roughness detection device at least proximate to the 
first portion and activating the roughness detection device while the first portion of 
the first surface is exposed. \ 

The method of claim 49 wherejn^etecting a characteristic of the first 
portion includes receiving radiation reflect®/ from the first portion. 

The method of claim 49 wheteiq^s^ the microelectronic substrate 
includes carrying the microelectronic substrate with a support member, and 
wherein the method further comprises detecting a characteristic of at least one of 
the second topographical features while carrying the microelectronic substrate 
with the support member. \ 

The method of claim 49, further comprising moving at least one of the 
microelectronic substrate and the topographical detection device relative to the 
other while the first portion of the first surface is exposed. 

The method of claim 49, further comprising determining a thickness 
variation for the microelectronic substrate by: \ 
establishing a reference plane; \ 

determining distances from the reference plane to a plurality of roughness 

features of the first surface; \ 
selecting from the determined distances a minimum distance value; 
selecting from the determined distances a maximum distance value; and 
subtracting the minimum distance value from the maximum distance value. 
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[c55] The method of claim <49 wherein supporting the microelectronic substrate 

includes positioning the microelectronic substrate on a generally ring-shaped 
support surface with the first portion of the first surface positioned radially inward 
from the support surface. 

[c56] The method of claim 49 Wherein supporting the microelectronic substrate 

includes forcing the microelectronic substrate into contact with a support member. 

[c57] The method of claim 47 wnerein supporting the microelectronic substrate 

includes applying a vacuum tot the microelectronic substrate to draw the 
microelectronic substrate into contaCkwith a support member. 

[c58] The method of claim 47, fjjirtraeh comprising detecting at least one of a 

%U position, a surface defectxana & bnidge of at least one of the second 

\. J \ 

a p topographical features while suppbrWRf^the microelectronic substrate with the first 

portion of the first surface exposed aqid the second portion of the second surface 
«P exposed. 



O [c59] The method of claim 49, further comprising detecting a height of at least 

% one of the second topographical features of the microelectronic substrate while 

P supporting the microelectronic substrate with the first portion of the first surface 

w \ 

\± exposed and the second portion of the second surface exposed. 



[c60] The method of claim 49, further comprising detecting a characteristic of at 

least one of the second topographical features by directing laser radiation toward 
the microelectronic substrate and receiving radiation reflected from the 
microelectronic substrate while the first portion of the first surface is exposed and 
the second portion of the second surface is\exposed. 

[c6i] The method of claim 49, further comprising removing material from the first 

surface of the microelectronic before, after, pr both before and after detecting a 
characteristic of the first topographical feature 
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The method of claim 49, further comprising: 

removing a first portion of material from the first surface of the 

microelectronic substrate prior to detecting a characteristic of the 

first topographical features; and 
removing a second portion of material from the first surface of the 

microelectronic substrate after detecting a characteristic of the first 

topographical features. 

A method for detecting characteristics of a microelectronic substrate having 
a first surface with first topographical features that do not include conductive 
connection structures, and a secorM^urface facing opposite from the first surface 
and having second topographical /eatuKes, the method comprising: 

supporting the microelebtf^nic^bstrate while at least a first portion of the 
first surface is exposed and at least a second portion of the second 
surface is exposed; and \ 
detecting a roughness of the first surface by positioning a topographical 
detection device at least proximate to the first topographical features 
of the first surface and activating the topographical detection device 
to receive feedback from the first topographical features while the 
first portion of the first surface\and the second portion of the second 
surface are exposed. \ 

The method of claim 63 wherein detecting a roughness of the first surface 
includes contacting a probe with the first portion of the first surface to determine a 
roughness of the first portion. \ 

The method of claim 63 wherein detecting a roughness of the first surface 
includes receiving radiation reflected from the first portion. 

The method of claim 63 wherein supporting tme microelectronic substrate 
includes carrying the microelectronic substrate with, a support member, and 
wherein the method further comprises detecting a characteristic of at least one of 
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the second topographical fipatures while carrying the microelectronic substrate 
with the support member. 

The method of claim 63, further comprising moving at least one of the 
microelectronic substrate and Vhe topographical detection device relative to the 
other while the first portion of the first surface is exposed. 

The method of claim 63 further comprising determining a thickness 
variation for the microelectronic substrate by: 
establishing a reference plane; 

determining distances from t|(e\reference plane to a plurality of roughness 

features of the first sl 
selecting from the determined distances a minimum distance value; 
selecting from the deterrrtiqed distances a maximum distance value; and 
subtracting the minimum distance value from the maximum distance value. 

The method of claim 63 wherein supporting the microelectronic substrate 
includes positioning the microelectronic^ substrate on a generally ring-shaped 
support surface with the first portion of the first surface positioned radially 
inwardly from the support surface. 

The method of claim 63 wherein supporting the microelectronic substrate 
includes forcing the microelectronic substrata into contact with a support member. 

The method of claim 63 wherein supporting the microelectronic substrate 
includes applying a vacuum to the microelectronic substrate to draw the 
microelectronic substrate into contact with a support member. 

The method of claim 63, further comprising detecting a characteristic of at 
least one of the second topographical features while supporting the 
microelectronic substrate with the first portion of the ( first surface exposed and the 
second portion of the second surface exposed. 
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[c73] The method of claim 63, further comprising detecting at least one of a 

position, a surface defectA and a bridge of at least one of the second 
topographical features while supporting the microelectronic substrate with the first 
portion of the first surface exposed and the second portion of the second surface 
exposed. 

[c74] The method of claim 63, Vurther comprising detecting a height of at least 

one of the second topographicalueatures of the microelectronic substrate while 
supporting the microelectronic substrate with the first portion of the first surface 
exposed and the second portion of the second surface exposed. 

[c75] The method of claim 63, furtf||pf\comprising detecting a characteristic of at 

q least one of the second topographical features by directing laser radiation toward 

^ the microelectronic substrate and \ receiving radiation reflected from the 

«P microelectronic substrate while the4irat portion of the first surface is exposed and 

\ 

aha \ 

ru the second portion of the second surface is exposed. 

sba \ 
H. n \ 

[c76] The method of claim 63, further comprising removing material from the first 

*3 surface of the microelectronic before, aftfer, or both before and after detecting a 

W \ 

y characteristic of the first topographical features. 

C3 
n 

1% [ c77 l The method of claim 63, further comprising: 

removing a first portion of material from the first surface of the 

microelectronic substrate prior \o detecting a characteristic of the 

first topographical features; and 
removing a second portion of material from the first surface of the 

microelectronic substrate after delecting a characteristic of the first 

topographical features. 

[c78] A method in a computer for detecting characteristics of a microelectronic 

substrate having a first surface with roughness features and a second surface 
facing opposite from the first surface, the method comprising: 
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receiving a plurality of measurements for distances between a reference 
plane and a corresponding plurality of the roughness features of the 
first surface of the microelectronic substrate; 

selecting a minimum distance value from the plurality of distance values; 

selecting a maximum distance value from the plurality of distance values; 
and 

determining a thickness variation for the microelectronic substrate by 
subtracting the minimum distance value from the maximum distance 
value. 



ru 



C3 
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[c79] 



[c80] 



[c81] 



[c82] 



The method of claim 78, furti 
for the microelectronic substrate frojfri \het 



mprising determining a roughness value 
plurality of distance measurements. 



The method of claim 78 wherein receiving the plurality of distance 
measurements includes receiving a plurality of distance measurements made by a 
probe that contacts the microelectronic substrate. 

The method of claim 78 wherein receiving the plurality of distance 
measurements includes receiving a plurality of distance measurements from a 



device that receives radiation reflected fro 



the microelectronic substrate. 



A method for detecting characteristics of a microelectronic substrate having 



a second surface facing opposite from 
conductive features, the method 



a first surface with roughness features and 
the first surface and having protrudin; 
comprising: 

supporting the microelectronic substrate with a first portion of the first 
surface exposed and a secqnd portion of the second surface 
exposed; and 

detecting a roughness of the first portioVi of the first surface by contacting a 
probe with the first portion and moving at least one of the probe and 
the microelectronic substrate relative to the other while the first 
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portion of the first surface is exposed and the second portion of the 
second surface is exposed. 

The method of claim 82 wherein supporting the microelectronic substrate 
includes carrying the microelectronic substrate with a support member, and 
wherein the method further comprises detecting a characteristic of at least one of 
the protruding conductive features (while carrying the microelectronic substrate 
with the support member. 

The method of claim 82, fijpther comprising determining a thickness 
variation for the microelectronic subsfrate\by: 
establishing a reference plan£;\ 

determining distances from the^reference plane to a plurality of roughness 

features of the first surfac 
selecting from the determined distances a minimum distance value; 
selecting from the determined distances a maximum distance value; and 
subtracting the minimum distancelvalue from the maximum distance value. 

The method of claim 82 wherein supporting the microelectronic substrate 
includes positioning the microelectronic! substrate on a generally ring-shaped 
support surface with the first portion qf the first surface positioned radially 
inwardly from the support surface. 

The method of claim 82 wherein supporting the microelectronic substrate 
includes applying a vacuum to the microelectronic substrate to draw the 
microelectronic substrate into contact with £\ support member. 

The method of claim 82, further comprising: 

removing a first portion of material from the first surface of the 
microelectronic substrate prion to detecting a characteristic of the 
first topographical features; anc 
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[c89] 



[c90] 



removing a second portion of material from the first surface of the 
microelectronic substrate lafter detecting a characteristic of the first 
topographical features. \ 

A method for detecting characteristics of a microelectronic substrate having 
a first surface with roughness features aijid a second surface facing opposite from 
the first surface and having protruding conductive features, the method 
comprising: 1 

supporting the microelectronic substrate with a first portion of the first 
surface exposed and a second portion of the second surface 
exposed; and 

detecting a roughness of the first Action of the first surface by directing 
radiation toward the microelectronic substrate, receiving radiation 
reflected from the microelewpnic substrate at a radiation receives, 
and moving at least one of the receiver and the microelectronic 
substrate relative to the other while the first portion of the first 
surface is exposed and the second portion of the second surface is 
exposed. \ 

The method of claim 88 wherein supporting the microelectronic substrate 



includes carrying the microelectronic subs 



rate with a support member, and 



wherein the method further comprises detecting a characteristic of at least one of 
the protruding conductive features while carrying the microelectronic substrate 
with the support member. 

The method of claim 88, further comprising determining a thickness 
variation for the microelectronic substrate by: 
establishing a reference plane; 

determining distances from the reference plane to plurality of roughness 

features of the first surface; 
selecting from the determined distances a 1 minimum distance value; 



[1 0829-8548/SL01 1 71 0.073] 



-36- 

I 



7/31/01 



# 



selecting from the determined distances a maximum distance value; and 
subtracting the minimum distance value from the maximum distance value. 

The method of claim 88 wrierein supporting the microelectronic substrate 
includes positioning the microelectronic substrate on a generally ring-shaped 
support surface with the first portion of the first surface positioned radially 
inwardly from the support surface. 1 

The method of claim 88 wherein supporting the microelectronic substrate 
includes applying a vacuum to the microelectronic substrate to draw the 
microelectronic substrate into contact with a support member. 

The method of claim 88, further comprising: 

removing a first portion \o/ material from the first surface of the 
microelectronic substrate prior to detecting a roughness of the first 
surface; and 

removing a second portion of material from the first surface of the 
microelectronic substrate after detecting a roughness of the first 
surface. \ 

A method for detecting characteristics of a microelectronic substrate having 
a first surface with roughness features and a second surface facing opposite from 
the first surface and having protruding conductive features, the method 
comprising: 

supporting the microelectronic substrate 
substrate with a support member 
surface is exposed and a second 
exposed; 

detecting a roughness of the first portion jof the first surface by positioning 

a roughness detection device at least proximate to the first portion 

j 

and moving at least one of the detection device and the 
microelectronic substrate relative \o the other while the first portion 



by carrying the microelectronic 
while a first portion of the first 
portion of the second surface is 
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of the first surface lis exposed and the second portion of the second 
surface is exposed\and 
detecting a characteristic^ of at least one of the protruding conductive 
features while the microelectronic substrate is carried by the support 
member. 



[c95] 



The method of claim 94, further comprising determining a thickness 
variation for the microelectronic substrate by: 
establishing a reference plane;\ 

determining distances <rom the|ef£rence plane to a plurality of roughness 

features of the first 
selecting from the determined distances a minimum distance value; 
selecting from the determined distances a maximum distance value; and 
subtracting the minimum distance \Llue from the maximum distance value. 

[c96] The method of claim 94, further comprising detecting a characteristic of at 

least one of the protruding conductive feWures with a camera while the first 
portion of the first surface is exposed anil the second portion of the second 
surface is exposed. \ 

97] The method of claim 94, further comprising: 

removing a first portion of materia^ from the first surface of the 
microelectronic substrate prior tolbetecting a roughness of the first 
surface; and 

removing a second portion of materi; I from the first surface of the 
microelectronic substrate after detecting a roughness of the first 
surface. * 
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